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3For dairy farmers involved in winter milk production a high intake of
forage is required by autumn calved dairy cows to produce a high milk
yield with a moderate level of concentrate supplementation.  Since
intake of grass silage is often limiting, alternative forages or feeds
may be needed to maximise forage intake.  In areas not suitable for
growing maize alternative forages need to be considered.  These
could include limited amounts of very high quality grass silage (DMD
750-800 g /kg), grazed autumn pasture or bulky by-product feeds,
e.g. superpressed sugar beet pulp.
An experiment was conducted involving 5 treatments in which a standard good
quality grass silage (S) was partially replaced with either very high quality grass
silage, which was either unwilted (U) or wilted (W),  ensiled pressed sugar beet
pulp (P) or with autumn pasture (G).  These additional feeds were fed at a level
of 5 kg DM/day to autumn calved cows in early lactation over a period of 8
weeks from late October to late December.  The pressed pulp diet (P) included
0.5 kg DM soyabean meal to increase its protein level.  The autumn grass was
cut daily and fed indoors.  The additional feeds were fed on top of the standard
silage in individual  feeding boxes and the standard silage was fed ad libitum to
cows on all treatments. The cows were fed concentrates at 6 kg/day in two
feeds on all treatments.
The digestibility of the standard grass silage (754 g DMD/kg) was higher than
planned and was only slightly less than that of the high quality supplementary
silages (783 g DMD/kg).  Feeding the U and W silages did not increase total
forage intake but did increase milk yield by 1.7 - 1.9 kg/day compared with
silage S alone. 
Milk fat and protein concentration tended to be reduced on the diets containing
U and W silages, consequently yield of fat and protein were not significantly
increased compared with silage S. Forage intake was increased by 8% (0.8 kg
DM/day) when silage S was supplemented with autumn grass and milk yield
was increased by 1.5 kg/day without affecting milk composition.  Intake of
silage was reduced by 37% by feeding grass.  Feeding the pressed pulp
supplement (P) increased intake of forage (+1.1 kg DM/day),  increased milk
yield by 2.7 kg/day and also improved milk protein concentration and yield
(+121 g/day).  Cows gained in liveweight to a similar extent on all diets.
Summary
4For dairy farmers involved in winter milk production with autumn
calved cows good intakes of forage are required to sustain high
levels of milk production throughout the winter at a reasonable cost
using a moderate level of concentrate supplementation. In areas
where maize can be successfully grown, a mixed forage of grass
silage and maize silage with a good starch content (>200g/kg DM)
has been shown to be better than all grass silage in terms of higher
forage intake, higher milk yield and improved milk protein
concentration (see Final Report Project 4184, October, 1998).
However, with present maize varieties many parts of the country are
not suitable for growing the crop due to location, (north and
midlands) elevation or exposure to wind.  Dairy farms in these areas
who are involved in winter milk production require an alternative mix
of feeds to sustain high levels of milk production.
In a typical dairy farm the digestibility of the grass silage obtained
from a two cut silage system harvesting after 7-8 weeks growth is
about 700 g DMD /kg.  While this type of silage is adequate for
spring calved cows that are indoors for only a short period in early
lactation, it is not sufficient for autumn calved cows that are indoors
for a prolonged period (4-6 months).  Where grass silage of this
quality is fed as the sole forage, intake is usually limited (8-9 kg DM
/cow/day).  Consequently cows do not achieve their milk yield
potential, milk protein concentration is reduced and high yielding
cows can lose excessive  body condition, unless a high level of
concentrate is fed to supplement the silage.
Harvesting of the silage more frequently eg. after 5-6 weeks growth,
will improve its digestibility (~750g DMD/kg) but will increase the
cost due to low yields and it is not feasible on many dairy farms.  An
Introduction
It was concluded that feeding pressed pulp with a good quality grass silage had
the greatest effect on forage intake and milk production whereas feeding high
quality grass silages or autumn grass had a smaller effect. Larger increases in
intake and milk production would be expected from these feeds if the standard
grass silage was of lower digestibility (~700 g DMD/kg), similar to average
quality first cut silage.
5alternative approach is to make a limited amount of very high quality
grass silage and to use this to supplement the standard silage which
would represent the bulk of the silage on the farm.  This high quality
silage can be harvested from a limited area i.e. surplus grass from
grazing paddocks, or grass grazed late in spring and then closed for
5-6 weeks growth.  This high quality herbage may or may not be
wilted prior to ensiling, depending on weather conditions.
Wet byproduct feeds from the brewing and sugar beet industry i.e.
brewers grains or pressed pulp are alternative feeds which are
available in limited amounts to dairy farmers in areas close to these
outlets.  These feeds can be used to partially replace grass silage
and increase total feed intake at a reasonable cost.  A third approach
is to make more use of grazed grass in late autumn and in early
spring to supplement grass silage. Grass can be accumulated over 4-
6 weeks in autumn and grazed by day from late October to mid
December on dry land.  Other paddocks can be rested from mid
October for grazing in early spring (mid Feb to late March).
This study examined these alternative options for supplementing a
standard grass silage as the main forage for autumn calved cows in
early lactation.
Feeds : A primary sward of perennial ryegress which had been
rested from the previous autumn was harvested as a standard silage
crop (S) on May 19th, and treated with a formic acid based additive
at 2.5 l/tonne grass. A second sward containing perennial ryegrass
and white clover which had been grazed until April 1st was cut on
May18th at a leafy stage of growth to produce a high quality grass
silage.  Part of the sward was ensiled directly as unwilted silage (U)
and treated with a formic acid additive at 3 l/tonne grass.  The
second part of the sward was wilted for 30 h before ensiling (W).  It
was tedded twice to achieve a high DM content under moderate
drying conditions.  
All silages were harvested with a precision chop harvester and
ensiled in walled pits, covered with two layers of black polythene and
Materials and Methods
6weighted down with tyres. In October superpressed sugar beet pulp
was purchased and ensiled in a walled pit.  Two paddocks of
perennial ryegrass were closed up from mid-September, and fertilised
with 30 kg N /ha to provide grass (G) for feeding from late October to
late December.
Experimental treatments
There were five experimental treatments
1) Standard grass silage (S)
2) Standard grass silage + unwilted high quality silage (SU)
3) Standard grass silage + wilted high quality silage (SW)
4) Standard grass silage + pressed pulp (SP)
5) Standard grass silage + autumn grass (SG)
Fifty autumn calved cows which were calved for 2-4 weeks were
blocked according to calving date, lactation number and milk yield in
two batches into 10 blocks of five cows. Cows were assigned at
random from within blocks to the five experimental treatments.  The
cows were fed their forages in individual feeding boxes operated by
Calan-Broadbent gates. 
The standard silage (S) was fed ad libitum, allowing a 10% refusal
and was adjusted on a daily basis for cows on all treatments.  The
additional feeds (U, W, P and G) in treatments 2-5 were fed at a fixed
level of 5 kg DM/day on top of the standard silage.  The pressed pulp
supplement (P) consisted of 4.5 kg DM of pressed pulp and 0.5 kg
DM of soyabean meal.  The grass (G) was harvested daily with a
Vacuumat harvester in a long form and the fresh amount fed was
calculated following a rapid DM determination.
All of the forages were supplemented with concentrates at 6
kg/cow/day in two feeds after each milking.  The concentrate was
based on barley (360 g/kg), citrus pulp (350g/kg), soya bean meal
(260 g/kg) and minerals/vitamins (30 g/kg) and was formulated to
contain 180 g crude protein and 11.2 MJ ME/kg fresh weight.  The
cows remained on the experimental treatments for a period of 8
weeks from late October to late December.
7Standard Unwilted Wilted  Pressed Fresh Concs. Soyabean
silage silage silage   pulp grass meal
(S) (U) (W) (P) (G)
Dry matter (g/kg) 199 184 288 216 132 872 861
Ash (g/kg DM) 86 92 96 74 107 61 59
C. Protein (g/kg DM) 146 169 183 123 302 217 540
NDF (g/kg DM) 475 434 412 461 252 133 77
ADF (g/kg DM) 305 289 258 245 471 104 52
WSC (g/kg DM) 22 24 69 76 59
Invitro DMD (g/kg) 754 781 785 826 725 8945 9245
pH 3.62 3.82 4.14 3.80 -
NH3-N (g/kg Total N) 95 88 69 33 -
Lactic acid (g/kg DM) 129 105 60 41 -
Table 1 : Chemical compositions of the silages, pressed pulp, grass and
concentrates.
1 NDF = Neutral detergent fibre, 2 ADF = Acid detergent fibre, 
3 WSC = Water soluble carabohydrate, 4 DMD = Invitro dry matter digestibility, 
5  Determined by neutral cellalase gammanase digestion method.
Feed Analysis: The composition of the feeds used in the
experiment are shown in Table 1. The standard silage was of good
quality with a high digestibility and was well preserved. The unwilted
(U) and wilted (W) silages were of a very high quality, as planned, and
were higher in DM digestibility and crude protein and lower in NDF
and ADF compared with the standard silage. However, the differences
between them and the standard silage (S), particularly in relation to
DM digestibility were small. 
Both silages U and W were well preserved.   The lactic acid and
ammonia levels were low on silage W, indicating a restricted
fermentation.   Pressed pulp (P) was higher in DM digestibility
compared with the grass silages but was lower in crude protein and
in ADF content.   The fresh grass (G) was generally low and variable in
DM content, was high in crude protein and ADF and was lower in DM
digestibility compared with the silages or pressed pulp.   The
digestibility of the grass tended to decline as the season advanced
(757 to 693 g DMD/kg.   The chemical composition of the
concentrate and soybean meal are also shown in Table 1.
Results
1
2
3
4
8Treatment S SU SW SP SG sem sig
Feed intake 
(kg DM/d)
Standard silage 10.3 5.3 5.2 6.4 6.5 0.37 ***
Other forage - 5.1 4.9 5.0 4.7 0.024 ***
Total forage 10.3 10.4 10.1 11.5 11.1 0.36 *
Total DMI 15.6 15.7 15.3 16.7 16.4 0.36 *
Production
Milk (kg/d) 21.9 23.8 23.6 24.6 23.4 0.42 **
Fat  (g/d) 970 1025 1006 1047 1018 28.6 NS
Protein (g/d) 706 742 741 827 774 18.6 **
Fat and Protein (g/d) 1676 1767 1745 1875 1790 44.5 *
Composition
Fat (g/kg) 45.0 43.5 41.9 42.9 42.8 1.03 NS
Protein (g/kg) 32.9 31.5 31.0 34.2 32.4 0.58 **
Final liveweight (kg) 562 559 559 554 568 14.7 NS
Liveweight gain 0.50 0.47 0.20 0.48 0.42 0.09 NS
(kg/d)
Table 2 : Effect of mixed forage diets on feed intake, milk production, milk
composition,  body weight and condition score changes
Feed intake: Intake of the standard grass silage as the sole forage
was 10.3 kg/DM/day.   Feeding of the other forages to supplement
silage S considerably reduced intake of silage S and had only a small
effect on total forage intake.   Feeding silages U and W resulted in no
overall increase in forage intake compared with silage S and in effect
resulted in complete substitution of silage S for other silages, i.e.
0.98 and 1.05 for silages U and W, respectively.   
Total forage intake was increased when silage S was supplemented
with pressed pulp (+11%) and with grass (+8%).   The substitution
rates of these feeds for silage S were high i.e. 0.77 and 0.82 for P and
G supplements respectively, although lower than that for the silages U
and W which were close to 1.0.   The digestibility of silage S was higher
than planned, being much higher than first cut silages generally and
was not much lower than that of silages U and W; consequently the
scope to increase forage intake with the other feeds was limited.
9Milk Production : Milk yield was significantly increased (P< 0.01)
on the mixed forage diets compared with the standard silage. The
increase in yield was 1.5 kg/day for SG, 1.7 and 1.9 kg/day for
silages SW and SU and was highest at 2.7 kg/day for SP.  Fat yields
were marginally higher on the mixed forage treatments but were not
significantly different to silage S.  Milk protein yields were generally
increased on the mixed forage diets. However, the differences
between the S and SU and SW treatments were not significant but
protein yield was significantly increased on SG (+68 g/day) and
particularly on SP (+121 g/day) treatments compared with S. The
combined yield of fat and protein was significantly higher (P< 0.01)
for treatment SP compared with S (+199 g/day) and tended to be
higher on treatments SU, SW and SG (+91-114 g/day) compared with
S. Lactose yield was increased on the mixed forage diets to a similar
extent as milk yield.
Milk composition : Milk fat concentration was generally but not
significantly lower on the mixed forage diets compared with the
standard silage.  Feeding the U and W silages with the standard
silage tended to reduce milk protein concentration, and the difference
was significant in the case of silage W (P<0.05).  Feeding grass with
silage S had no effect on milk protein concentration.  The highest
milk protein concentration was produced on the SP treatment. It was
significantly higher compared with the SU, SW and SG diets, and was
marginally higher than for silage S.  Lactose concentration was
similar for all diets.
Liveweight : The final liveweight, liveweight gain and final body
condition score were similar for all treatments.  The cows gained in
weight on all treatments but there was little change in body condition
score.
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The high quality of the standard grass silage, which was better than
most first cut silages, meant that the scope to further increase
forage intake and milk production by partial replacement with other
high quality forages or feeds was limited.
Replacing 50% of the standard silage with very high quality wilted or
unwilted grass silage had no effect on total forage intake but did
increase milk yield by 1.7 - 1.9 kg/day.  However, milk protein
concentration was reduced and milk fat concentration also tended to
decline when silages U and W were fed, resulting in similar yields of
fat and protein to that obtained with the standard grass silage. 
Partial replacement of standard silage with autumn saved grass
increased forage intake (+8%), milk production (+1.5 kg/day) and milk
protein yield (+68 g/day).  Feeding autumn saved grass as part of the
diet of autumn calved cows resulted in a considerable saving (37%) in
silage intake.  The quality of the grass tended to decline over time due to
increased senescence of leaf at the base of the sward and a slimy
texture on the surface of the sward following a heavy frost in mid
November reduced the palatability of the herbage.
Feeding pressed pulp, supplemented with soyabean meal, with grass
silage resulted in the largest increase in forage intake (+1.2 kg
DM/day), milk yield (+2.7 kg/day) and yield of fat and protein (+199
g/kg) compared with the standard silage.  This diet also produced the
milk with the highest milk protein concentration compared with the
other treatments.
It is concluded that there is scope with a good quality grass silage to
include a high quality byproduct feed such as pressed sugar beet
pulp to improve feed intake, milk production and milk composition
with a moderate level of concentrate supplementation.  Feeding very
high quality grass silage to supplement a good quality silage had no
effect on forage intake but did increase milk production.  Feeding
autumn pasture with good grass silage had a small effect on forage
intake and on milk yield but resulted in a considerable saving in
silage as a winter feed.
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